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(54) INTRAVASCULAR INJECTION 

(57)Abstract: 

PURPOSE: To provide the subject injection consisting mainly of fine crystalline 
calcium phosphate, having such effects as to sufficiently giving the pharmaceutical 
activity inherent in calcium phosphate, also having such an advantage as to enable, 
as a microcarrier for other medicines, control their activities. 

CONSTITUTION: A calcium phosphate such as hydroxyapatite, tricalcium phosphate, 
tetracalcium phosphate, octacalcium phosphate, calcium hydrogenphosphate, calcium 
pyrophosphate, or calcium metaphosphate, is synthesized in a fine crystalline form 
with a particle diameter of 0.1 p. by wet synthesis technique. Thence, 15mg of this 
fine crystalline form is added to 1ml of water and emulsified using a homogenizer 
followed by adding a medicinal agent (e.g. insulin) to the resulting emulsion to carry 
the agent on the fine crystalline form, thus affording the objective intravascular 
injection having the above- mentioned advantages. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The administration agent in a blood vessel which uses a calcium phosphate 
microcrystal object as a principal component. 

[Claim 2] The administration agent in a blood vessel which uses as a principal 
component the calcium phosphate microcrystal object which supported drugs. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the administration agent in a blood 
vessel which uses the microcrystal object of calcium phosphate as a principal 
component. 
[0002] 

[The conventional example] Conventionally, make an inorganic compound and its 
baking object act on blood outside a body, or it embeds directly in the body tissue 
except the inside of a blood vessel. The adsorption treatment of a constituent of 
blood (JP,62-253074,A, this Showa 63 - 15961, this Taira 01-236940, this Taira 
03-85172, etc.), Condensation and condensation (JP,02-283284,A), filtration and 
separation (JP,57-31621,A, this Showa 63 - 2999 etc.), Many attempts which are 
going to perform drug gradual release (JP.58-157715.A, this Showa 62 - 6522, this 
Showa 63 - 26726, this Taira 01-40418, this Taira 02-198560, this Taira 03-161429, 
this Taira 03-218310, etc.) occurred. Moreover, many are studied by the appearance 
illustrated below also about the property over the biogenic substance of calcium 
phosphate, especially hydroxyapatite, and the application to various therapies is 
considered. 

1) Calcium, source [ .... Hypercholesterolemia 5 immunity protein adsorbent / 

Immune disease 6 blood anticoagulant / Essential hypertension and 

arteriosclerosis 7 gene and virus scavenger / ... Viral infectious diseases, such as 

hepatitis, an acquired immunode-ficiency syndrome, and ATL [0003] ] of Lynn 

Hypocalcemia and osteoporosis 2 calcium adsorbent A hypercalcemia, terminal 

cancer 3 Lynn adsorbent Quantity Lynn **** and chronic kidney insufficiency 4 

cholesterol adsorbent 

[Problem(s) to be Solved by the Invention] Furthermore, it is not a thing aiming at 
each of these using adsorption filtration and making it act on the direct bodies, such 
as blood vessel administration. There are the following problems in these conventional 
example. 
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1) A porous body block, porous body granulation, a green compact or its granulation 
object, an aggregate, etc. are used, and since each of these has too large size, as for 
the inorganic compound and the baking object, it is impossible to prescribe a medicine 
for the patient into a blood vessel, 

2) An inorganic compound and a baking object are undissolved ceramics, such as an 
alumina, and the difficulty solubility ceramics sintered at the elevated temperature, 
and remain in the living body for a long period of time. 

3) Although the drug releasing method by the porous body is suitable for medicating a 
part, it is not suitable for systemic administration. 

4) It aims at using an inorganic compound and a baking object as macro-support of 
drugs, and has not solved about use of ceramics [ itself ] micro support 

5) Since specific surface area becomes small when these inorganic compounds and a 
baking object are used in micro as support, control of the amount of support of a 
drug, a gradual release rate, etc. is difficult 

Thus, it was what cannot fully demonstrate that pharmacological action by many 
troubles mentioned above though it had the operation which exceeded in an inorganic 
compound of a certain kind and a baking object 
[0004] 

[Means for Solving the Problem] The administration agent in a blood vessel which can 
fully demonstrate the pharmacological action of the calcium phosphate which is 
originally inherent was realized without blockading a blood vessel in view of the above, 
when this invention carries out ** ON of the microcrystaHzed calcium phosphate to 
a vein etc. into a blood vessel directly. And the microcrystaHzed calcium phosphate 
is gradual release or a thing which controls controllable and has functionality also as 
support as much as possible about the drugs which were excellent in the adsorption 
capacity force, did not remain for a long period of time since dissolution absorption 
was comparatively early, and were supported in micro. 

[0005] The calcium phosphate shown by this invention puts what consists of kinds, 
such as hydroxyapatite, tricalcium phosphate, phosphoric-acid 4 calcium, 
phosphoric-acid 8 calcium, calcium hydrogenphosphate, pyrophosphoric-acid calcium, 
and a calcium metaphosphate, or two sorts or more with the compound which uses 
calcium and Lynn as a principal component. Especially hydroxyapatite or tricalcium 
phosphate is desirable. 1 micrometer or less of particle size of a microcrystal object 
is 0.1 micrometers or less desirably. Although especially the process is not limited, a 
wet synthesis method is a desirable approach especially from the ability of the 
calcium phosphate which has the particle size of 0.1 micrometers or less to generate 
comparatively easily. Moreover, condensation of a calcium phosphate microcrystal 
object is prevented, and in order to raise dispersibility, a dispersant or an emulsifier 
may be added, or approaches, such as using an emulsification machine, may be used 
together. Although there is a homogenizer super-microdispersion machine etc. in 
emulsification machines, such as a glycerine fatty acid ester, sucrose fatty acid ester, 
phospholipid, and lecithin, at a dispersant or an emulsifier, it is not what limited all to 
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these. 

[0006] The property of the calcium phosphate shown by this invention can illustrate [ 
include ] the following operations, also when it is made into the support of drugs other 
than the operation mentioned above. 

1) Make the electrolyte in blood, protein, a lipid, etc. adsorb, and make presentation 
change of a constituent of blood cause. 

2) Make it stick to a constituent of blood, and control a physiological operation of the 
constituent of blood which works to cell differentiation, growth, etc. 

3) Make the calcium and the phosphoric-acid ion in calcium phosphate adsorb or 
dissociate gradually, and change blood drug concentration. Change of 1 and 2 is 
further promoted or delayed by adding the suitable drugs for a calcium phosphate 
microcrystal object, and prescribing this for the patient into a blood vessel. 

4) Promote or delay the effectiveness of drugs by adding and fixing the suitable drugs 
for a calcium phosphate microcrystal object, and prescribing this for the patient into a 
blood vessel. The gradual release effectiveness can be added by making it delayed. 

5) Make it stick to viruses, such as various cells, such as a gun cell, an acquired 
immunode-ficiency syndrome, ATL, and a hepatitis virus, etc. alternatively, control 
differentiation and growth, and make drugs act on coincidence by adding the suitable 
drugs for a calcium phosphate microcrystal object, and prescribing this for the patient 
into a blood vessel. 

6) A calcium phosphate microcrystal object has a large dissolution rate, it is absorbed 
by in the living body comparatively easily, and there is no possibility of remaining for a 
long period of time. 

The constituent of blood shown here puts cell components, such as electrolytes, such 
as corpuscle components, such as an erythrocyte and a leucocyte, protein, a lipid, 
oxygen, sugar, and calcium, Na, K, CI, P, hormone, a physiological active substance, a 
stem cell, bacteria, and a virus, etc. With the drugs in the case of using a calcium 
phosphate microcrystal object as drugs support, circulatory system remedies, such as 
osteoporosis remedies, such as hormone drugs, such as an anticancer agent and an 
insulin, an antibiotic, immunosuppression or an accelerator, and vitamin D3, a 
physiological active substance or a cell growth factor, a hypotensive, a 
vantithrombotic, or a thrombolytic agent, various diagnostic drugs in the living body, 
etc. are not truly limited to these. 

[0007] The example of this invention is explained In addition to this, this invention 
mainly shows a hydroxyapatite microcrystal object below as an example, although 
additives are a principal component, then a thing chosen suitably. 
Example 1 hydroxyapatite microcrystal object 15mg water The 1.5% (mean particle 
diameter of about 0.1 micrometers) of the 1ml above-mentioned hydroxyapatite 
microcrystal gel concentration is prepared, and injection administration of this solution 
is carried out at a living body vein. 

Example 2 hydroxyapatite microcrystal object 15mg water 1ml glycerine fatty acid 
ester 2mgNaCI The 8.5mg above-mentioned component is prepared and injection 
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administration is carried out at a living body vein. 

Example 3 hydroxyapatite microcrystal object 15mg water 1ml KOREKARUSHIFE tar 
The 1000IU above-mentioned component is prepared and injection administration is 
carried out at a living body vein. 

Example 4 hydroxyapatite microcrystal object 1 5mg water 1 ml insulin The 1 00 unit 
above-mentioned component is prepared and Homo sapiens (weight of 60kg) per 
about 3ml injection administration is carried out at a living body vein. 
[0008] When whenever [ sedimentation / after putting the gel (1.5% of concentration) 
of the hydroxyapatite made to emulsify by 22000rpm using a Japanese **** science 
machine factory ultra high-speed omnipotent homogenizer into a test tube after 
example / of an experiment / - 1 - ** - type- compounding, and putting in a room 
temperature for 1 hour ] was investigated, sedimentation velocity became slow, so 
that emulsification time was long, and it was confirmed that it is effective in 
distributing gel floe finely from that of a homogenizer. Next, when it injected with 
every 50mg /of such gels kg in the femoral vein of the Wistar system rat (average 
weight: about 250g) of one groups [ five ], by the gel emulsified for 10 minutes, two 
months after survived five animals to all five animals having died of lock out and 
cerebral infarction of the pulmonary artery in the gel emulsified for 5 minutes 
immediately (Table 1). This is based on the result from which the mean particle 
diameter of the floe of the gel of hydroxyapatite was set to 1 .0 micrometers or less 
by emulsification to having been about 3 micrometers for 10 minutes for 5 minutes by 
emulsification as a result of observation by the electron microscope. This showed not 
making a blood vessel blockade in the particle size of 1 micrometer or less. 
[Table 1] 
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[0009] Gel 0.3ml of hydroxyapatite of 1.5% of concentration was added into 2ml of 
blood serums obtained from the venous blood of an example of experiment 2 Wistar 
system rat, after incubating at 37 degrees C for 1 hour, supernatant liquid was applied 
to the constituent-of-blood automatic analyzer, and change by adsorption of a 
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constituent of blood was investigated. Consequently, the gel of hydroxyapatite had 
calcium and the large percentage reduction of Lynn to not every component having 
had change with the big alumina gel used as contrast (Table 2). This shows that 
hydroxyapatite gel adsorbed calcium and Lynn strongly. 
[Table 2] 
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[001 0] 

[Effect of the Invention] the case where this invention has the effectiveness of fully 
being able to demonstrate a pharmacology-operation of calcium phosphate original by 
prescribing the solution which uses the microcrystaHzed calcium phosphate as a 
principal component for the patient into a blood vessel in view of the above, and it is 
further used as micro support of other drugs — an operation of drugs — control or 
promotion — it has effectiveness, such as supposing that it is controllable. 
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[Translation done.] 
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